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Purpose of the Microgrid Roadmap

|dentify the barriers and describe the actions necessary to
facilitate commercialization of microgrids in California.

Assess the regulatory, market, and technical barriers that may
iImpede the widespread development of microgrids.

Gather lessons learned from operational microgrids.
ldentify common use cases and a business case for microgrids.

|dentify the actions that the Energy Commission, CPUC,
California ISO and others can take to enable greater
development of microgrids in California.
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Agenda

Opening Comments
Energy Commission
CPUC
CAISO

Recap of the Earlier Microgrid
Workshops

New Energy Commission Microgrid
research effort

Open Discussion

Mike Gravely
Gabe Petlin
Peter Klauer

Mike Gravely
Peter Asmus
Navigant

All
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Agenda

11:00am Break into Three Separate Working Group Sessions
(note, separate WebEx and Phone line connections
will be available for each session):

Track 1 Financial —
Moderator:

Track 2 Regulatory —
Moderator:

Track 3 Technical —
Moderator:

Costs and Benefits
Peter Klauer, CA ISO

Opportunities and Challenges
Gabe Petlin, CPUC

Opportunities and Challenges
Mike Gravely, CEC
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Agenda

Three Separate Working Groups return to Plenary Session
Each separate working group will provide a summary

of issues discussed and recommend actions that

need to be addressed in the roadmap

Recommended next steps for each separate group

Open Discussion

Review Draft Microgrid Survey

Overview of the format for the Roadmap

Discuss Next Step and Schedule for
Fourth Workshop in Late June/early July

Adjourn

All

Jeff Root
Ecotech

Mike Gravely

Mike Gravely

All
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Recap of Previous Microgrid Workshops

March 6, 2015 - Staff Workshop on Microgrid Assessment and
Recommended Future RD&D investments.

May 24, 2016 - Joint Energy Agency Workshop to Kick-Off the
Development of a Roadmap to Commercialize Microgrids in
California.

September 6, 2016 - Staff Workshop Microgrids—Why are
Customers Choosing Microgrids and How are they Working?
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Recap of Previous Microgrid Workshops

Key Takeaways from Previous Work:

* Microgrids have Huge Potential

 Difficult to Develop Clear Business Case

* Need Clarifications on How Microgrids Best Fit
 Ownership Models

e Grant and Incentive Funding

 Need Clear Benefits and Value Streams
— How do you value Reliability, Resilience, Social Value, etc.

— Need do open more markets or service opportunities

 Need Government or Regulatory Guidance
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CEC Work Authorization Supporting the
Development of the Roadmap for
Commercializing Microgrids in California

Peter Asmus
Navigant
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< |nitial Topics for Breakout Sessions

Track 1 Financial — Costs and Benefits
« Participating in CA ISO Wholesale markets

—  Telemetry Equipment Requirements
— Revenue Quality Data
— Current Activities in this area

« Participating in DR Services
— Telemetry Equipment Requirements
— Revenue Quality Data
— Current Activities in this area

« Participating in Other Available Revenue Opportunities

 Other value streams that have definable value
— Peak Load Reductions
— Providing Volt/VAR Services
— Special EV/PEV Services

e Other Issues
— Standards
—  Ownership
— DER Integration Opportunities
— Grant and incentive options
— Coordinating the T/D interface operations for DER patrticipating in the 1ISO
— Rules/policy around LSE obligations of DER/Microgrids participating in the wholesale market
(Resource Adequacy, reserves obligations, forecasting)
— Rules/policy around retail/wholesale rates for DER loads (battery charging/station power)
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Initial Topics for Breakout Sessions

Track 2 Regulatory — Opportunities and Challenges

» Regulatory Structure for Microgrids
— Utility, End Customer or 3 Party Ownership Models
— Lack of Policies or Procedures
— Current Rulemakings and Working Groups in this area
« Retail Tariff Options
— Limitations of Existing Tariffs
— New Options being Considered
* Interconnection Processes and Guidance
— Current capabilities and limitations
— Possible new options
— Key outstanding issues
» Methods to Measure Value and Benefits
— Location Net Benefits Analysis and Role of Microgrids
— Integrated Capacity Analysis and Role of Microgrids
— Other opportunities
o Other Issues
— Standards
— DER Integration Opportunities
— Grant and incentive options 10
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Initial Topics for Breakout Sessions

Track 3 Technical — Opportunities and Challenges
* Key Technical Issues
—  Clarity of Roles of Microgrids
— Interconnection Equipment Costs
* Metering
* Telemetry
» Data Requirements
*  Ownership Challenges
— Microgrid Configuration
— Risk Profiles
— Standard Equipment Suites
— Standards
* Integration of DER
— Lack of Proven History for Emerging DER
— Equipment Payment Options
— Incentive or Grant Options
—  Other
* Methods to Measure Value and Benefits
— Location Net Benefits Analysis and Role of Microgrids
— Integrated Capacity Analysis and Role of Microgrids
—  Other opportunities
e Other Issues
— Standards
—  Other Grant and Incentive Options

11
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Agenda

2:00pm Three Separate Working Groups return to Plenary Session

Track 1 Financial —
Moderator:

Track 2 Regulatory —
Moderator:

Track 3 Technical —
Moderator:

Costs and Benefits
Peter Klauer, CA ISO

Opportunities and Challenges
Gabe Petlin, CPUC

Opportunities and Challenges
Mike Gravely, CEC

12
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4:30pm
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Agenda

Review Draft Microgrid Survey

Overview of the format for the Roadmap

Discuss Next Step and Schedule for
Fourth Workshop in Late June/early July

Adjourn

Jeff Root
Ecotech

Mike Gravely

Mike Gravely

All

13
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ROADMARP
ACTTIETNG

The roadmap identifies actions to address the three aategories of challengas deseribed above. The vanue for each
action was abo identitied along with an assigned pricrity. The leam orgonized the octions into five topic areas:
planning, procuremant, rofe frealment, interconnection, and market participation.® The tollowing table contains the
highast pricrity adions by topic area,

Energy Storage Roadmap: highest priority acfions

Flanning CPUC CPUC CPUC
Describe distribution grid Fecilitate clarification by Examine and carify
operational nesds and I0Us of op | opp ities for storage
required resources comstaints that can limit the 1o defer or displace
characterlslics. ability to aecommodate distribulion upgradss.

interconnection on the
distribation system

Procurement U CPUC
Cansider refinements 1o the Clarify rules for energy Cansider “unbundling”
valuation methodologies starage qualiiication and faxdble capacity RA
used by 10Us o suppert counling In an avelving counfing.
CPUC decisions on storage Resource Adequacy (RA)
procurement ond make framewaerk.

models publicly availobhe.

Rate keatment 150 cPUC
Clasrify whobssale rate Clarify and potentially medily
trectment and ensure that the  net energy metering tariffs
15O tonff and opplicable applicable 1o cases where
hisiness practicas manualk enargy siorage is paired with
and other documentation renawable generators.

provida sufficiant information.

# The appendi: provides a 12bis ther crganized actons occording 10 the coteory of challenge 1t addrewes
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Overview of the format for the Roadmap

The IOUs are currently developing Distribution Resource
Plans as direcled by the CPUC to fulfill @ requirement of
Assembly Bil 32711 Thess plans will idenify the optimal
locations for disfributed ensigy rescurcss, including snsrgy
sirage, on he disibuton sysem. A working group called
"More than Smart” is a companion effort lo the CRUC
precseding fo facililate technicdl discussions and includes
fopics outsids the current procesding. One such lopic is

Planning acfion items

the need to define coordination betwesn uillity and 1SO
plenning. This will ensure that assumplions made in the
fransmission planning procsss of the types, amounts, and
locations of distributed snergy rescurcss are includsd In
distribution planning. Conversely, as resources begin 1o
materialize on the distribulion system, assumpfions in
fransmission planning can be adjusied

1 Describe diskibution grid operalional needs and required resources characleri PO
2 Facilitate clarification by IOUs of operational constraints that can limil the ability to CPUC

accommodale inferconnection on the distribufion system

3 Examine and clarify opportunilies for storage io defer or d

isplace diskibution upgrades.  [CPUC

4 Describe 15O grid

afional needs and required resource

characteristics SO

bution system planning CPUC, IO

m‘es

o defer 150 Low

Procurement

Several staksholders expressed the nesd for a commen
melhadelogy and fools for evalualing storage for use by
ufilities and the CPUC in making procurement decisions,
Inits 2013 decision on siorage, the CPUC identified
several areas of value that should be considered in the
|OU procursment filings.'? The decision also identified
e locls to supporl valualion but stopped short of

a
defining a specific methodology of tool to be used in
fulure slorage procurement cycles. In the decision, the
CPUC concluded that each "ufility should be allowed 1o
propose its own methodology o evaluate the costs

and benefils of bids and evaluale the full rangs of benefils
and costs identified for snergy siorags in the usecase.”
The decision further acknowledged that this approach
gives I0Us wide lafilude Io use proprietary protoce

aclual project selection

' ds Seston 769 was ngihed by ssembly Bil 307, Soc
o resources plan propasals by Joly 1, 2015, According i the

demand response kchiol

Shaciied] corporation and appove, o Wm. on
appropriate o minimiza overall system ok and m
nsituied a rlemaking on Avgust 13, PR

1 CPUC energy storoge procesding R.10-12007, Decision D, 1310040

IR s e, i e vl o Every Storage chology
A CALIFORNIA ROADMA| DECEME

mbwen resources.” It defines “clist b\‘ed spiqy iesoyces” “distibuted renew

* The Code also requires the CPUC fo *rev \ew each
npiow, & disbufion tsspurces plan (o the corporciia
Faies banal o Invastmants I disiibuied ra

Under the Public Interest Energy Research [PIER]
program, the Energy Commission funded ressarch and
and melhodalogies

development of e evalualion feol
10 address at least some of the needs in determining the
value of slorage for the Califormia grid ond fer energy
storage developers. Similarily, under the EPIC progrom
the Energy Commission alsa aims to fund the development
of siorage valuation methodolagies and tools with the
purpose of making
iransparent and publicly available.

tools and methodslogies

This valualion includes defining products and services that
can provide revenue fo energy storage and ofher flexible
resources suppliers. These praducts and services need 1o
be grounded in the opsraticnal nesds of the ransmission
and distibution systems. That means clearly defining grid

8 [Perea, 2013}

is new code section requires the slecirical corporations 1o
Code, thes: i

sark wil “identiy opfimal o the deployment
ff | enengy skorage, skectic
Joeiliod by an
edlly any plon 05
=SOUICES. Pul!unm N: Secion 769, the CPUC

geneiali
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Overview of the format for the Roadmap

Activities for the Develop Enabling Policies Track

The following iable caplures key aclivifies under this rack

Goal Activities
Ensure coherence between stale policies,

programs and national standards

Icdentify process interaction and dependencies

Ideniify and implement adjusiments fo existing processes, or esiablish
proc for coordination

Define VGHelated products and programs | Define VG eligible utility programs

Define YCl eligible wholesale marke! praducts

Define VGI program or product eligibility | Specify definition for VGI resources participating in 15O regulation market,

accounting for “Pay for Performance”

Review DR markel rules ond define parficipating V3! resources
Define other or additional products and programs for VGI

Esfablish mefrics for s

255

Clarify VGlrelated praduct and Specify inferconnaction rules

program requirements Specily lelemelry and metering requirements

Specify communication requirements

Clarify setlement Define billing processes, incorporate lessons leamed from PEV subtractive

billing pilcts

Define enrollment processes and eligibility

Define penalties and payment mechanisms

Define verificalion and conflict resolution Review and define conflict resolulion processes specific 1o VG|

profacols

Review and define verification processes specific fo VGI

Define signals and messaging Define charging and discharging signals by product and program

arch, development and Coordinate exisling RD&D and snsure results are published for
demonsiralion (RD&D) public consumption

Identify additional research gap for further study and scale pilols as needed

Ensure Coherence between State Policies, Programs
and National Standards

Goal: create a coordinated approach fo VG at

and the CPUC will helg identify the requirements and

dlowance of netmetering lariffs for various combinations of
s EV and PY grid interconnection and usage. In addition, the
CPUC’s rulemaking on Alternative Fueled Vehicle Pragrams,
Tarilfs and Policies (R.13-11-007) will guide many activities
in support of this YGI Roadmap

The VGI Roadmap is being developed within the context of
an evalving electricity system in the state. As Appendicss B
and D illustrate, several state, naticnal and international

policy initiatives are underway which will shape the role of
distributed energy rescurces in Califernia and will define
characlerisfics of EVs and EVSE. Given the relevancy of
YGI with these other inifiafives, and given the numker of
entifies working en VG within California, it is eritical that
VG| activities be coordinated. One example noled by
stakeholders is the policy issue of nef melering. Stakeholders
pointed 1o the popularity of netmetered solar PY and EV
ownership, and sought to clarify the interaction of YGI
providing grid services with netmatering fariffs. Closs
fination among ulililies

California Vehicle-Grid Integration (VGI) Readmap: Enatling vehiclebased g

Define VGI Products, Programs, and Eligibility
Goal: identify those grid services for which YGI can be
compensated

Although grid services producis and programs do not
exclude EVs' parficipation, they do not explicitly define
requirements for their parficipation either. Activities under
this fraick entail reviewing and revising the ruls
products and programs, or developing new ones depending
on VGl capabililies and marke! needs. For example, in the
CPUC Cclober decision supporling the implementation of

for current

16
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Planning For Next Workshop

Review Comments and Recommendations from Attendees
to the April 25, 2017 Workshop

Establish the Technical Advisory Committee

Expand the email list of Interested Parties

Complete Microgrid Survey

Summarize Key Next Steps from Comments and TAC Meeting

Host June/July Workshop

17
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http://www.energy.ca.gov/contracts/epic.html

Anticipated Solicitations

Solicitation Title Release Date Program Estimated
Areal/Strategic Funding
Objective Amount
Improving Performance and Cost Mar. 2017 — Apr. Applied Research  52.5 million
Effectiveness of Wind Energy Technologies 2017 and Development
(54)

Demonstrating the Commercial Business Apr. 2017 — Jun. Technology 240 million
Case for Micrognds that Supports 2017 Demonstration
California's Aggressive Energy and GHG and Deployment
Reduction Policies and Integrates New and (515.1)

Emerging Technologies

Existing Building Research, Development Aug. 2017 - Oct Applied Research 520 million
and Demonstration Program 2017 and Development

(51)

Technology

Demaonstration

and Deployment
(512)
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jov | Contact | Newsroom | Quick Links
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Home | About Us | Analysis & Stats | Efficiency | Funding | Power Plants | Renewables | Research | Transportation

Home -» research -» microgrid

California Microgrid Roadmap Road Mapping Information

Califonia Energy Commission staff in collaboration with the Califomnia Public Utilities Commission and the * Waorkshops, Notices and Documents
California Independent System Operator are developing a Roadmap for the Commercialization of Microgrids in « Next Workshop: April 25, 2017
California. This Roadmap will be finalized by the end of 2017_ This web page will contain the interim 9:30 a.m. to 4:30 p.m.

documents, information of future activities and the Draft Roadmap once available for review. This web page will ;;'ggrsng:“a;““‘“

be routinely updated as new items are completed and future workshops are held. San Diego, California 92101

Mike Gravely Related Information
Energy Systems Research Office
Research and Development Division * Microgrid Assessment and

California Energy Commission Fem:nr:ﬁ;]sda?(hnm g, wm?:[)ug,:e
1516 Ninth Street, MS 43 Invest - Kema Report (I )

Sacramento, Ca. 95814-5512 . CPESfFOI;::S Energy Storage Roadmap
(916) 327-1370 ( )

» California Vehicle-Grid Integration (VGI)
Mike Cravely@energy.ca.gov Roadmap

Accessibility | Conditions of Use | Privacy Policy | Mobile Site | Translate
Decisions Pending and Opportunities for Public Participation
Copyright ® 2017 State of California
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= Written Comments
(Due by 5 pm, May 9, 2017)

» Please use electronic commenting system for submitting written comments and complete
the form provided on the EPIC docket webpage at:

https://efiling.energy.ca.gov/Ecomment/Ecomment.aspx?docketnumber=16-EPI1C-01
o All written comments will become part of the public record of this proceeding.

* You may also include general comments in the box titled "Comment Text" or attach a file
with your comments. Attached comments must be in a Microsoft® Word (.doc, .docx) or
Adobe® Acrobat® (.pdf) formatted file.

o  Written comments may also be submitted by e-mailing them to the Dockets Office, or by
U.S. Mail to:

California Energy Commission

Dockets Office, MS-4

Re: Docket No. 16-EPIC-01

1516 Ninth Street, Sacramento, CA 95814-5512

» |If you choose not to use the electronic filing system, please include the docket number

16-EPI1C-01 on any e-mailed or written comments. Comments may be e-mailed to
docket@energy.ca.gov

Please note that your electronic, e-mailed, written and oral comments, attachments, and associated contact
information (for example, address, phone, and e-mail) become part of the viewable public record.
Additionally, this information may become available via Google, Yahoo, and other search engines.
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Questions
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